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LIP SEALING RING WITH TOW ROWS OF 
PROJECTIONS AND FOR A ROTARY SHAFT 

BACKGROUND OF THE INVENTION 

The invention concerns a sealing ring for a rotary 
shaft which serves to retain and/or return a lubricant, 
comprising a generally annular supporting member 
made of a relatively rigid material and a generally annu 
lar sealing member made of an elastic material and con 
nected to the supporting member. The sealing member 
includes a sealing lip projecting radially inward toward 
the shaft. The end of the sealing lip is terminated by a 
sealing surface which when the sealing ring is assem 
bled to the shaft, is in contact with the shaft along a 
contact surface. One side of the sealing surface is di 
rected toward the lubricant and the other side toward 
the atmosphere. On the atmospheric side of the sealing 
surface, spaced apart projections are formed on the lip 
and the bottom surface of each of these projections rests 
against the shaft surface in the assembled unit. The 
contacting surfaces of the projections with the shaft are 
limited by at least one edge which runs from a point 
lying at a distance from the adjacent limiting edge of the 
contact surface of the sealing edge obliquely toward 
said limiting edge with inclusion of an acute angle. Such 
a sealing ring is disclosed in US. Pat. No. 3,868,105. 
A sealing ring of this type is called a hydrodynamic 

sealing ring because, when the shaft rotates, the projec 
tions produce a hydrodynamic effect whereby lubricant 
which has nevertheless inevitably leaked to the outside, 
between the sealing surface of the sealing lip and the 
periphery of the shaft, as a result, for example, of wear 
on the shaft and/or on the sealing lip, or because parti 
cles of dirt have been trapped between the sealing sur 
face and the shaft, is again returned to the margin of the 
lubricant, so that no lubricant is lost. 
The sealing lip which is pressed against the shaft, 

however, is subject to relatively great frictional forces, 
whence the lip wears relatively rapidly and must be 
replaced after a comparatively short time. Moreover, 
temperature elevations likewise occur, causing the seal 
ing ring to age relatively quickly. 

SUMMARY OF THE INVENTION 

An object of the invention is to improve a sealing ring 
of the type discussed above in such a way that it pro 
vides an optimal hydrodynamic seal with a longer ser 
vice life in comparison with the known sealing ring. 

This object is accomplished in the sealing ring ac 
cording to the invention by a sealing lip formed such 
that, in the assembled state, the contact surface of the lip 
with the shaft, at least at the lubricant side, is at least 
partially de?ned by edges running obliquely with refer 
ence to the center line of the shaft. 

In this way, when the shaft rotates, a pumping effect 
is exerted on the lubricant owing to the inclined edge(s) 
of the contact surface. As a result a ?lm of lubricant is 
formed under the sealing lip, between the contact sur 
face and the shaft. The ?lm of lubricant is suf?ciently 
thick to practically eliminate friction between the 
contact surface and the shaft. Although it is true that 
more lubricant leaks between the contact surface and 
the shaft, it has been found that, owing to the hydrody 
namic projections, this fairly great ?ow of lubricant 
directed outward can be reversed, so that no lubricant is 
lost. 
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2 
In a ?rst embodiment, at the lubricant side of the 

sealing surface are formed second projections, spaced 
apart, on the sealing lip, the lower surface of each pro 
jection, in the assembled state, rests against the shaft so 
that the contact surface of the sealing surface at the 
lubricant side is limited by first edge portions perpen 
dicular to the center line of the shaft and edge portions 
placed in between and comprising at least one second 
edge portion which runs outward from a ?rst edge 
portion obliquely with respect to the center line of the 
shaft, with inclusion of an acute angle with the ?rst 
edge portion. The second projections are staggered, 
with respect to the ?rst projections at the atmospheric 
side of the sealing lip. 

In this connection, the second projections are prefer 
ably formed such that their bottom surfaces in contact 
with the shaft have the shape of a mushroom. Thus, 
between each of the aforesaid ?rst edge portions are 
present two second edge portions running in opposing 
directions obliquely with respect to the center line of 
the shaft, which second edge portions are connected 
together at their extremities by a third step portion. 

In a second embodiment (FIG. 3), the sealing lip is 
formed in such a way that the sealing surface of the lip 
is limited by two mutually parallel edges running zig 
zag. Thus, at the lubricant side, the contact surface is 
de?ned by edge portions all of which run obliquely 
with respect to the center line of the shaft. The ?rst 
projections, at the atmospheric side of the sealing lip, 
are located at the angular point of the contact surface 
pointing toward the atmospheric side. 

Instead of edges running zigzag, the sealing lip may 
alternatively be formed such that the sealing surface of 
the lip is de?ned by two mutually parallel, essentially 
sinusoidal edges (FIG. 2). The ?rst projections on the 
atmospheric side of the lip are located at the maximums 
of the sinusoidal contact surface pointing toward the 
atmospheric side. 

In the simplest embodiment of the invention the seal 
ing lip is formed such that the contact surface of the lip 
is de?ned by two mutually parallel edges which run 
obliquely with respect to the center line of the shaft 
(FIG. 4). 
To increase the hydrodynamic effect, a second seal 

ing lip may advantageously be provided between the 
?rst projections at the atmospheric side of the lip (FIG. 
3). 

It is noted that British Pat. No. 1220985 discloses a 
hydrodynamic sealing ring of the present type where it 
is stated that, in a rotating shaft, the hydrodynamic 
effect causes each drop of oil which is leaked to the 
outside to be pressed back again, whereby the friction 
between the contact surface of the sealing lip and the 
shaft is locally reduced and the service life of the sealing 
ring thereby increased. Thus, here no oil ?lm of a given 
thickness is formed by means of special shaping of the 
sealing lip whereby an oil flow is generated outward 
from the inside. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in greater detail with ref 
erence to the embodiments shown in the drawing. 
FIG. lvillustrates, in radial cross section, a ?rst em 

bodiment of a sealing ring in accordance with the inven 
tion, wherein below this cross section, the contact sur 
face between the sealing lip and the periphery of the 
shaft, is laid out in a plane view; 
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FIG. 2 illustrates, in radial cross section, a portion of 
a sealing ring in accordance with a second embodiment 
of the invention, with the contact surface between the 
sealing lip and the shaft laid out in a plane surface; 
FIG. 3 illustrates, in radial cross section, a portion of 

a sealing ring in accordance with a third embodiment of 
the invention. with the contact surface between the 
sealing lip and the shaft being laid out in a plane surface. 

FIG. 4 illustrates, in radial cross section, a fourth 
embodiment of the sealing ring in accordance with the 
invention; and 
FIGS. 5 through 8 are sectional views taken along the 

lines 5-5 through 8—8, respectively, of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in FIG. 1, the sealing ring comprises an 
annular supporting member 1 of a relatively rigid mate 
rial which may be accommodated (in a manner not 
shown) in the bearing housing of the shaft 2. An annular 
sealing member 3, made of an elastic material, is at 
tached to the supporting member 1. The sealing ring has 
a sealing lip 4, projecting radially inward, which at its 
extremity is a sealing surface 5. The sealing surface 5 is 
in contact along a contact surface 5’ with the periphery 
of the shaft 2, extra pressure being obtained by means of 
a spiral spring band 6. The left-hand edge of the sealing 
lip 4 in FIG. 1 is directed toward the lubricant and the _ 
right-hand edge toward the atmosphere. 
Shown at the bottom of FIG. 1, is the contact surface 

5' laid out in a plane surface. At the atmospheric side of 
the sealing lip 4 are formed projections 7, which are 
spaced apart. The lower surface of the projections 7 rest 
against the shaft 2 along the contact surfaces 7’. These 
contact surfaces 7' are de?ned by edges 7" which run 
obliquely toward the adjacent limiting edge 5” of the 
contact surface 5' with inclusion of an acute angle. 

7 These obliquely running edges 7” are connected to 
gether by the outer connecting edges 7"’ running gener 
ally in one direction. 
At the lubricant side are formed the projections 8. 

The bottom surfaces of the projections 8 are in contact 
with the shaft 2 along the contact surface 8’. The 
contact surface 8’ is de?ned by two limiting edges 8", 
running in opposing directions obliquely to the limiting 
edge 5”’ of the contact surface 5', and an inner edge 8"’ 
connects these edges 8" together, so that the contact 
surface 8' has the shape of a mushroom. 

In operation, when the shaft 2 rotates, the projections 
8 exert a pumping effect on the lubricant. Depending 
upon the direction of rotation of the shaft 2, the lubri 
cant is pressed between an inclined edge 8" and the 
abutting edge 5"’, whereby a ?lm of lubricant is formed 
between the contact surface 5’ of the lip 4 and the pe 
riphery of the shaft 2. The lubricant ?ow thus gener 
ated, directed outward from the inside is reversed by 
the projections 7, whereby a lubricant ?ow directed 
inward from the outside is formed and no lubricant is 
lost. 

In a second embodiment illustrated in FIG. 2, an 
annular sealing member 16, connected with the support 
ing member 9, has a sealing lip 11 shaped such that the 
sealing surface 12 forms a contact surface 12’ with the 
shaft, not shown. The contact surface 12’ is de?ned by 
two mutually parallel, essentially sinusoidal edges 12" 
and 12"’. On the atmospheric side of the sealing lip 11, 
at the left-hand side in FIG. 2, are formed projections 13 
located where the sinusoidal edge 12" forms a maxi 
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4 
mum. Projections 13 are contoured in the same manner 
as shown in FIG. 1 for the projections 7, the projections 
13 being in contact with the contact surfaces 13'. 

In this embodiment a pumping effect is exerted by the 
sinusoidal edge 12'” on the lubricant present, whereby a 
film of lubricant is formed between the contact surface 
12' and the periphery of the shaft. The ?ow oflubricant 
produced thereby is again reversed by the projections 
13. 

In the embodiment represented in FIG. 3, a sealing lip 
15 of a sealing member 16 is formed such that a sealing 
surface 17 forms a contact surface 17' with the shaft (not 
shown) which contact surface 17' is de?ned by two 
mutually parallel edges 17", 17"’ running zigzag. Pro 
jections 18 are formed on the atmospheric side of the 
sealing lip 5, placed at the left in FIG. 3, at locations 
where the limiting edge 17", running zigzag, has angu 
lar points pointing toward the atmospheric side. The 
projections 18 are formed with the same contours as the 
projections 7 in FIG. 1, so that the bottom surfaces of 
the projections 18 are in contact with the shaft along the 
contact surfaces 18. In addition, a supporting member 
19 and a spring band 20 are likewise shown. 

Additionally shown in FIG. 3 is a second sealing lip 
21 which is provided between the projections 18 and 
which is in contact with the shaft along the contact 
surface 21'. The flow of lubricant generated outward 
from the inside as a result of the pumping effect of the 
inclined limiting edges 17"’, is more reliably reversed by 
this second sealing lip than by the projections 18 alone. 
Such a second sealing lip may alternatively be pro 

vided in the embodiments of FIGS. 1 and 2. 
In FIG. 4, a sealing ring includes an annular support 

ing member 22 made of a relatively rigid material and a 
generally annular sealing member 23, made of an elastic 
material and connected with the supporting member 22. 
The sealing member 23 includes a sealing lip 24, project 
ing radially inward, and having at its extremity a sealing 
surface 25, which is in contact with the shaft 26, along 
a contact surface 25’. Extra pressure is obtained by the 
spiral band 27. Here, the sealing lip 24 is formed such 
that the contact surface 25’ is de?ned by two limiting 
edges 25", 25"’ running parallel to one another and 
extending obliquely with respect to the center line 26’ of 
the shaft 26. Projections 28 are formed, in the same 
contours as represented in FIG. 1, on the atmospheric 
side of the sealing lip 24, shown at the right-hand side in 
FIG. 4. The bottom surfaces of the projections 28 are in 
contact with the shaft 26 along the contact surfaces 28'. 

In this embodiment, the limiting edge 25"’, running 
obliquely with respect to the center line 26’, exerts a 
pumping effect on the lubricant present, whereby a film 
of lubricant is formed between the contact surface 25' 
and the periphery of the shaft 26, as well as a lubricant 
flow directed outward from the inside. This outward 
?ow, however, is reversed by the projections 28. 
A second sealing lip, as indicated in FIG. 3 at 21, may 

alternatively be provided here between the projections 
28. 
We claim: 
1. A sealing ring for a rotary shaft which serves to 

retain and/or return a lubricant, the rotary shaft having 
a reference center line, the sealing ring comprising a 
generally annular supporting member made of a rela 
tively rigid material and a generally annular sealing 
member made of an elastic material and connected with 
the supporting member, said sealing member including 
a sealing lip projecting radially inward and terminated 
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by a sealing surface, said sealing surface, in an assem 
bled state of said sealing ring on said shaft, being in 
contact along a contact surface with the peripheral 
surface of the shaft, one side edge of said sealing surface 
being directed toward a lubricant and the other side 
edge being directed toward the atmosphere, ?rst pro 
jections being formed on the sealing lip at the atmo 
spheric side, said ?rst projections being spaced apart, 
each ?rst projection having a bottom surface contacting 
said shaft, said bottom surface being de?ned by an outer 
connecting edge, and' at least one edge running 
obliquely from said outer connecting edge to the atmo 
spheric side edge of the sealing surface with inclusion of 
an acute angle between said outer connecting edge and 
said at least one edge running obliquely and with re 
spect to the center line of said shaft and second projec 
tions formed at said lubricant side of said sealing sur 
face, said second projections being spaced apart on said 
sealing lip, the inner radial surface of said second pro 
jections in said assembled state of said sealing ring rest 
ing against said shaft, said inner radial surface at the 
lubricant side being limited by ?rst edge portions per 
pendicular to the center line of said shaft and at least 
one second edge portion extending from each ?rst edge 
portion obliquely with respect to said center line and 
including an acute angle relative to said ?rst edge por 
tion, said second projections being staggered with re 
spect to said ?rst projections. 

2. A sealing ring according to claim 1, wherein said 
second projections are formed such that the bottom 
contact surfaces in contact with the shaft have the shape 
of a mushroom, between each of said ?rst edge portions 
are present two second edge portions running in oppos 
ing directions obliquely with respect to the center line 
of the shaft, the extremities of said second edge portions 
being connected together by a third edge portion. 

3. A sealing ring according to claim 1 wherein said 
sealing lip is formed such that the contact surface of the 
sealing surface of the lip is de?ned by two mutually 
parallel edges running zigzag with angular points and 
running obliquely with respect to the center line of the 
shaft, said ?rst projections, at the atmospheric side of 
the sealing lip, being located at the angular points of the 
contact surface pointing toward the atmospheric side. 

4. A sealing ring according to claim 3 and further 
comprising additional sealing lips in contact with said 
shaft surface, said additional sealing lips connecting 
between said ?rst projections. 

5. A sealing ring according to claim 1 wherein said 
sealing lip is formed such that the contact surface of the 
sealing surface of the lip is de?ned by two mutually 
parallel, essentially sinusoidal edges said ?rst projec 
tions being located at the atmospheric side of the sealing 
lip at the portions of the contact surface, where the 
sinusoidal contour is at a maximum. 

6. A sealing ring according to claim 5 and further 
comprising additional sealing lips in contact with said 
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shaft surface, said additional sealing lips connecting 
between said ?rst projections. 

7. A sealing ring according to claim 1, wherein said 
sealing lip is formed such that the contact surface of the 
sealing lip is de?ned by two mutually parallel edges 
running obliquely with respect to the center line of the 
shaft. 

8. A sealing ring according to claim 1 and further 
comprising additional sealing lips in contact with said 
shaft surface, said additional sealing lips connecting 
between said ?rst projections. 
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9. A sealing ring for a rotary shaft which serves to 

retain and/0r return a lubricant, the rotary shaft having 
a reference center line, the sealing ring comprising a 
generally annular supporting member made of a rela 
tively rigid material and a generally annular sealing 
member made of an elastic material and connected with 
the supporting member, said sealing member including 
a sealing lip projecting radially inward and terminated 
by a sealing surface, said sealing surface, in a assembled 
state of-said sealing ring on said shaft, being in contact 
along a contact surface with the peripheral surface of 
the shaft, one side edge of said sealing surface being 
directed toward a lubricant and the other side edge 
being directed toward the atmosphere, ?rst projections 
being formed on the sealing lip at the atmospheric side, 
said ?rst projections being spaced apart, each ?rst pro 
jection having a bottom surface contacting said shaft, 
said bottom surface being de?ned by an outer connect 
ing edge, and at least one edge running obliquely from 
said outer connecting edge to the atmospheric side edge 
of the sealing surface with inclusion of an acute angle 
between said outer connecting edge and said at least one 
edge running obliquely and with respect to the center 
line of said shaft, and additional sealing lips in contact 
with said shaft surface, said additional sealing lips con 
necting between said ?rst projections. 

10. A sealing ring for a rotary shaft which serves to 
retain and/ or return a lubricant, the rotary shaft having 
a reference center line, the sealing ring comprising a 
generally annular supporting member made of a rela 
tively rigid material and a generally annular sealing 
member made of an elastic material and connected with 
the supporting member, said sealing member including 
a sealing lip projecting radially inward and terminated 
by a sealing surface, said sealing surface, in an assem 
bled state of said sealing ring on said shaft, being in 
contact along a contact surface with the peripheral 
surface of the shaft, one side edge of said sealing surface 
being directed toward a lubricant and the other side 
edge being directed toward the atmosphere, ?rst pro 
jections being formed on the sealing lip at the atmo 
spheric side, said ?rst projections being spaced apart, 
each ?rst projection having a bottom surface contacting 
said shaft, said bottom surface being de?ned by an outer 
connecting edge, and at least one edge running 
obliquely from said outer connecting edge to the atmo 
spheric side edge of the sealing surface with inclusion of 
an acute angle between said outer connecting edge and 
said at least one edge running obliquely and with re 
spect to the center line of said shaft, second projections 
being formed at said lubricant side of said sealing sur 
face, said second projections being spaced apart on said 
sealing lip, the inner radial surface of said second pro 
jections in said assembled state of said sealing ring rest 
ing against said shaft, said contact surface at the lubri 
cant side being limited by ?rst edge portions perpendic 
ular to the center line of said shaft and at least one 
second edge portion extending from each ?rst edge 
portion obliquely with respect to said center line and 
including an acute angle relative to said ?rst edge por 
tion, said second projections being staggered with re 
spect to said ?rst projections, and additional sealing lips 
in contact with said shaft surface, said additional sealing 
lips connecting between said ?rst projections. 

11. A sealing ring for a rotary shaft which serves to 
retain and/or return a lubricant, the rotary shaft having 
a reference center line, the sealing ring comprising a 
generally annular supporting member made of a rela 
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tively rigid material and a generally annular sealing 
member made of an elastic material and connected with 
the supporting member, said sealing member including 
a sealing lip projecting radially inward and terminated 
by a sealing surface, said sealing surface, in a assembled 
state of said sealing ring on said shaft, being in contact 
along a contact surface with the peripheral surface of 
the shaft, one side edge of said sealing surface being 
directed toward a lubricant and the other side edge 
being directed toward the atmosphere, ?rst projections 
being formed on the sealing lip at the atmospheric side, 
said ?rst projections being spaced apart, each ?rst pro 
jection having a bottom surface contacting said shaft, 
said bottom surface being de?ned by an outer connect 
ing edge, and at least one edge running obliquely from 
said outer connecting edge to the atmospheric side edge 
of the sealing surface with inclusion of an acute angle 
between said outer connecting edge and said at least one 
edge running obliquely and with respect to the center 
line of said shaft, second projections being formed at 
said lubricant side of said sealing surface, said second 
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8 
projections being spaced apart on said sealing lip, the 
inner radial surface of said second projections in said 
assembled state of said sealing ring resting against said 
shaft, said contact surface at the lubricant side being 
limited by ?rst edge portions perpendicular to the cen 
ter line of said shaft and at least one second edge portion 
extending from each ?rst edge portion obliquely with 
respect to said center line and including an acute angle 
relative to said ?rst edge portion, said second projec 
tions being staggered with respect to said ?rst projec 
tions, said second projections being formed such that 
the bottom contact surfaces in contact with the shaft 
have the shape of a mushroom, between each of said 
?rst edge portions are present two second edge portions 
running in opposing directions obliquely with respect to 
the center line of the shaft, the extremities of said sec 
ond edge portions being connected together by a third 
edge portion, and additional sealing lips in contact with 
said shaft surface, said additional sealing lips connecting 
between said ?rst projections. 
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